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(57) Afuel rail assembly (1 0, 50) for an internal com- 
bustion engine of a motor vehicle includes a fuel rati (1 2) 
defining a main fuel chamber (14) and a plurality of fuel 
injectors (20) attached to mounting collars (22) disposed 
within the fuel rail (12). The main chamber of the fuel 
rail (12) includes an integrally formed damper section 



FIG-1 



(30) defining a cross-section of the main fuel chamber 
(14) that directs fuel flow transversely relative to the 
main chamber (14) to attenuate pressure pulsation with- 
in the fuel rail (12). The damper section (30) inctudes 
opposing first and second members (34,36) offset rela- 
tive to each otherto form a fluid passageway transverse 
to the main fuel chamber (14). 
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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a fuel rail assembly s 
used in fuel injection systems for motor vehicles, and 
more specifically to a fuel rail assembly for controlling 
the pressure pulsation caused by the cyclical actuation 
of fuel injectors. 

[0002] A fuel delivery system for a motor vehicle hav- 
ing a fuel injection system will typically include a fuel 
pump to deliverfueltoafuel rail, which in turn distributes 
fuel to the fuel injectors. The fuel injectors are timed in 
such a manner that only specific fuel injectors are actu- 
ated at specific times. The actuation of the fuel injectors 
corresponds to the cycle of the engine. The cyclical ac- 
tuation of the fuel injectors can cause pressure pulsa- 
tions that travel through the fuel rail. Ideally, fuel pres- 
sure within the fuel rail is maintained at a specific optimal 
level for the injection of fuel into the cylinder of the en- 
gine. Fluctuations in the pressure within the fuel rail can 
disrupt the accurate metering of fuel by the fuel injectors. 
Inconsistent fuel pressure at the fuel injectors adversely 
effects performance in that the desired amount of me- 
tered fuel will vary with the amount of pressure within 
the fuel rail. Such conditions will affect the operation of 
the vehicle. Pressure pulsations within the fuel rail also 
cause undesirable noise. 

[0003] Typically, a separate damper attached to the 
fuel rail by various fastening methods dampens pres- 
sure fluctuations within the fuel rail. The separate damp- 
er requires additional assembly steps that increase cost 
and complexity. It is desirable to simplify the assembly 
of a damper to the fuel rail. One method of easing as- 
sembly Is to Install a bellows damper within the fuel rail. 
The bellows damper responds to pressure pulsations 
within the fuel rail by expanding and contracting to 
dampen the magnitude of the pressure pulsation. The 
bellows damper is installed either at an end of the fuel 
rail or simply inserted within the fuel rail. 
[0004] Another method of dampening pressure pulsa- 
tions involves installation of dampening devices within 
a fuel rail to reflect a portion of pressure waves within a 
gaseous fuel back onto itself to reduce the magnitude 
of the pressure wave. However this fuel rail still requires 
the assembly of additional pieces to the fuel rail assem- 
bly at an increased cost. 

[0005] For these reasons it Is desirable to design a 
fuel rail assembly that dampens pressure fluctuations 
and eliminates the need for additional assembly and 
manufacturing steps. 

SUMMARY OF THE INVENTION 

[0006] In a disclosed embodiment of this invention a 
fuel rail includes integrally formed dampening features 
to attenuate pressure fluctuations, reduce noise emis- 
sion and eliminate the need for a separately installed 



dampening device. 

[0007] The fuel rail assembly includes a fuel rail that 
defines a cylindrical main fuel chamber. A plurality of 
fuel injectors are attached to mounting collars disposed 
along the main fuel chamber. The main fuel chamber 
includes a damper section that defines a cross-section 
that directs the flow fuel in a direction transverse to the 
main fuel chamber. The dampening section includes in- 
tegrally formed first and second members disposed op- 
posite each other and offset a predetermined distance. 
[0008] Another feature of this embodiment includes a 
circular cross section that attenuates pressure pulsa- 
tions within the main fuel chamber by reflecting pressure 
waves back onto themselves. This is accomplished by 
providing the damper section with an Inner diameter 
smaller than the inner diameter of the main chamber. 
The affect of the reduced cross section is to reflect a 
portion of any pressure wave back into oncoming pres- 
sure waves, thereby canceling the pressure pulsation 
produced with in the main chamber. 
[0009] Another embodiment of the fuel rail assembly 
includes a damper chamber in fluid communication with 
the main chamber through a single inlet. A volume of 
fuel within the damper chamber expands and contracts 
to attenuate pressure pulsations within the main cham- 
ber. 

[001 0] The fuel rail assembly of the disclosed embod- 
iments attenuates pressure fluctuations to provide a 
more consistent metering of fuel by including integrally 
formed dampening features to eliminate the additional 
assembly steps required for the installation of a sepa- 
rate dampening device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The various features and advantages of this in- 
vention will become apparent to those skilled in the art 
from the following detailed description of the currently 
preferred embodiment. The drawings that accompany 
the detailed description can be briefly described as fol- 
lows: 

Figure 1 is a cross-sectional view of one embodi- 
ment of the fuel rail assembly; 
Figure 2, is a cross -section through a first damper 
section; 

Figure 3, is a cross-sectional through a second 
damper section; 

Figure 4 is a top view of another embodiment of the 
fuel rail assembly; and 

Figure 5 is a cross sectional view of the fuel rail as- 
sembly of Figure 4. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0012] Referring to the Figures, wherein like numerals 
indicate like or corresponding parts throughout the sev- 
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eral views, one embodiment of the fuel rail assembly is 
generally shown in Figure 1 at 10. The assembly in- 
cludes a fuel rail 12 defining a main fuel chamber 14. 
Preferably, the main chamber 14 is cylindrically shaped 
and includes first and second ends 16,18. 
[0013] Attached to the main chamber are a plurality 
of fuel injectors 20. Each of the fuel Injectors 20 are 
mounted within a mounting collar 22 in fluid communi- 
cation with the main chamber 14. The mounting collar 
22 extends substantially perpendicular to the main 
chamber 14. A worker skilled in the art will recognize 
that it is within the scope of this invention that the mount- 
ing collars 22 may extend at other angles relative to the 
main chamber 14. Each fuel Injector 20 includes a seal- 
ing member 24 that seals an outer diameter 26 of the 
fuel injector 20 against an inner diameter 28 of the 
mounting collar 22. 

[0014] Referring to Figures 1 and 3, the main fuel 
chamber 14 includes a damper section 30. The damper 
section 30 defines a cross-section within the main fuel 
chamber 1 4 to direct fuel in a direction transverse to fuel 
entering the main fuel chamber 1 4 as indicated by arrow 
A. First and second members 34 ; 36 of the damper sec- 
tion 32 extend from the inner diameter 38 of the main 
chamber to accomplish the change in direction of fuel 
flow. The dramatic transverse direction change of fuel 
flow attenuates pressure pulsation within the fuel rail 12. 
Preferably, the first and second members 34,36 are dis- 
posed opposite each other and offset a predetermined 
distance. The first and second members 34,36 are pref- 
erably semicircular and block the flow of fuel through a 
portion of the main chamber 14. The first and second 
members 34,36 are integrally formed within the main 
chamber 14 of the fuel rail 12 such that additional as- 
sembly is not required. 

[0015] Referring to Figures 1 and 2 : another configu- 
ration of a dampening section is indicated at 32 and in- 
cludes a circular cross section 40 that attenuates pres- 
sure pulsations within the main fuel chamber 14 by re- 
flecting pressure waves back onto themselves. This is 
accomplished by an inner diameter 40 of the damper 
section 32 being smaller than the inner diameter 38 of 
the main chamber 14. The affect of the reduced cross 
section is to reflect a portion of any pressure wave into 
further pressure waves, thereby canceling the pressure 
pulsation produced with in the main chamber 14. The 
damper section 32 is integrally formed within the fuel rail 
12 such that no additional assembly steps are required. 
The number of dampening sections 30,32 disposed 
within a fuel rail 1 2 depends on the specific configuration 
of the fuel rail 12. The length of the fuel rail 12 can re- 
quire that at least two damper sections 30,32 be formed 
within the main chamber 14. The pressure pulsation 
waves are created by the cyclical nature of fuel flow 
through the fuel injectors 20 during operation. For this 
reason it is desirable to locate a damper section 30,32 
between each of the fuel injectors 20 to dampen pres- 
sure pulsations caused by one fuel injector 20 from af- 



fecting the operation of the next fuel injector 20. One 
skilled in the art would understand that the position and 
number of damper section 30,32 would vary depending 
on each specific application. 

5 [0016] Referring to Figures 4 and 5, another embod- 
iment of the fuel rail assembly 1 0 is shown generally at 
50. In this embodiment, a damper section 52 is formed 
by chambers 54 and 56 that are in fluid communication 
with the main chamber 14 through openings 58,60. A 

10 volume of fuel within the damper chambers 54,56 ex- 
pands and contracts to attenuate pressure pulsations 
within the main chamber 14. 

[0017] The chambers 54,56 include an inlet section 
62 and a damper section 64. The openings 58,60 are in 

15 fluid communication with the inlet sections 62. The 
damper section 64 of the chambers 54,56 is substan- 
tially larger in cross-section that that of the inlet sections 
62. The specific shape of the iniet section 62 and the 
damper section 64 may be of any shape. In the embod- 

20 iment shown in Figure 5, a circular and an oval shaped 
damper section are shown. The size and cross -section- 
al shape of the damper chambers 54,56 are dependent 
on specific application requirements such as shape and 
the magnitude of pressure pulsations to be attenuated. 

25 Many different configurations of the damper chambers 
54,56 are within the scope of this invention and a worker 
skilled in the art would understand that different shapes 
fall within the scope of this invention. 
[0018] Each of the damper chambers 52 are integrally 

30 formed within the fuel rail 50 thereby eliminating assem- 
bly steps in the manufacturing process. Again as dis- 
cussed hereinabove, the number of damper chambers 
52 is dependent on the specific application and the con- 
figuration of the specific fuel rail 12. The fuel rail 50 

35 shown in Figures 4 and 5 includes a damper chamber 
52 between each of the fuel injectors 20. Locating a 
dampening chamber 52 between each of the fuel injec- 
tors 20 to effectively isolate each of the fuel injectors 20 
from pressure pulsations caused by the actuation of the 

*o other fuel injectors 20. 

[0019] The foregoing description is exemplary and not 
just a material specification. The invention has been de- 
scribed in an illustrative manner, and should be under- 
stood that the terminology used is intended to be in the 

45 nature of words of description rather than of limitation. 
Many modifications and variations of the present inven- 
tion are possible in light of the above teachings. The pre- 
ferred embodiments of this invention have been dis- 
closed, however, one of ordinary skill in the art would 

50 recognize that certain modifications are within the scope 
of this invention. It is understood that within the scope 
of the appended claims, the invention may be practiced 
otherwise than as specif icaliy described. For that reason 
the following claims should be studied to determine the 

55 true scope and content of this invention. 
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Claims 

1. A fuel rail assembly for an Internal combustion en- 
gine of a motor vehicle, said fuel rail assembly com- 
prising: 5 

a fuel rail defining a main fuel chamber, 
a plurality of fuel Injectors attached to said fuel 
rail and in fluid communication with said main 
fuel chamber; and 10 
said main fuei chamber having at least one 
damper section defining a cross-section of said 
main fuel chamber that directs fuel flow trans- 
versely relative to said main chamber to atten- 
uate pressure pulsation within said fuel rail. 15 



2. The assembly of claim 1 , wherein said main cham- 
ber includes a substantially circular cross-section 
defining an inner diameter. 

3. The assembly of claims 1 or 2, wherein said damper 
section includes opposing first and second mem- 
bers offset a predetermined distance from each oth- 
er to form a fuel passageway transverse to said 
main chamber. 

4. The assembly of ciaim 3, wherein said first and sec- 
ond members include a semi-circular cross-section 
generally blocking fuel flow through half of said 
main chamber. 

5. The assembly of claims 3 or 4, wherein said prede- 
termined distance is sized such that fuel flow is di- 
rected transverse to said main chamber without re- 
stricting fuel flow to said fuel injectors. 

6. The assembly of ciaim 2, wherein said damper sec- 
tion includes an inner diameter to partially block fuel 
flow through said main chamber, said damper sec- 
tion inner diameter being smaller than said inner di- 
ameter of said main chamber. 

7. The assembly according to any one of the preced- 
ing claims, wherein said damper section is integrally 
formed into said fuei rail. 

8. The assembly according to any one of the preced- 
ing claims, wherein at least one of said damper sec- 
tions is disposed between two of said plurality of fuel 
injectors. 

9. A fuel rail assembly for an internal combustion en- 
gine of a motor vehicle, said fuel rail assembly com- 
prising: 



6 

fuei chamber; and 

at least one dampening chamber in fluid com- 
munication with said main chamber and includ- 
ing a single opening such that a volume of fuel 
within said dampening chamber expands and 
contracts to attenuate pressure pulsations with- 
in said main chamber. 

10. The assembly of claim 9, wherein said dampening 
chamber includes an inlet section and a damper 
section, said opening being disposed within said in- 
let section and said damper section having a great- 
er cross-sectional area relative to said damper sec- 
tion. 

11. The assembly of claim 10, wherein 1 said damper 
section is generally oval shaped. 

12. The assembly of claim 10, wherein said damper 
20 section is generally circular shaped. 

13. The assembly of claims 9 to 1 2, wherein said damp- 
ening chamber is integrally formed within said fuel 
rail. 



25 

14. The assembly of claims 9 to 13, wherein there are 
at least two dampening chambers disposed within 
said main chamber of said fuel rail. 



30 



35 



45 



50 



a fuel rail defining a main fuel chamber, 

a plurality of fuel injectors attached to said fuel 

rail and in fluid communication with said main 
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